The first Lower Jurassic (Lias) spider is described as Seppo koponeni n. gen. & n. sp. from a single female specimen from Grimmen, Germany. It most likely belongs to the Palpimanoidea, on account of the presence of cheliceral peg teeth and other features consistent with palpimanoid families, though its familial placement is uncertain. Its presence in the region at that time concurs with ideas about the more widespread presence of palpimanoids across the world in the early Mesozoic, before the break-up of Pangaea.
Introduction
Spiders are generally rather rare components of Mesozoic terrestrial fossil assemblages, and especially so in strata older than the earliest common occurrences of organic inclusions in amber of Cretaceous age. Few localities containing Jurassic spiders are known, and these include the famous Fossil-Lagerstätte of Daohugou, Inner Mongolia, China (Hong 1984; Selden & Huang 2008 , 2010 Selden et al. 2011 , localities renowned for their fossil insect fauna in Russia (Eskov 1984) and Kazakhstan (Eskov 1987) ), and the Talbragar Fish Bed of New South Wales, Australia (Selden & Beattie 2013) . All of these are Middle or Upper Jurassic, so the specimen described here, from the Lower Toarcian, is the first Lower Jurassic (=Liassic) spider to be described.
Here, we report on a single specimen of a new spider species from another locality known for its fossil insects: Grimmen, near Greifswald, Germany. The specimen was figured in a preliminary report on the entomofauna of the Lower Toarcian (Lower Jurassic) of Europe by Ansorge (2003) , but identified only as a spider. The specimen is fairly complete but presents only a ventral view, and is a mixture of internal and external moulds, with some organic material (e.g. setae) preserved in adjacent matrix. Enough information is preserved to describe it as a new genus and species, Seppo koponeni n. sp., and suggest its identity as a palpimanoid (sensu Wood et al. 2012a ), but its familial placement is uncertain.
Material and Methods
The single specimen (part only) is preserved in a sliver of calcareous nodule from the grey-green claystone, which comes from the now-closed opencast clay pit of Klein Lehmhagen, near Grimmen, Western Pomerania, Germany (Ansorge 1996 (Ansorge , 2007 . The preservation is curious, being one of only a few examples of spiders preserved in calcium carbonate (another is the Late Eocene Insect Limestone of the Isle of Wight, England : Selden 2001 : Selden , 2014 . Some parts are preserved as external moulds, and these show setation and spination (e.g. Fig. 3C ). Most of the specimen, however, is an internal mould of calcium carbonate. This presents the animal nicely in three dimensions, (though this has not been observed in palpimanoids), as are severe storms, hurricanes, and tornadoes. Moreover, occasionally terrestrial biota is carried far out to sea, on floating vegetation for example. A terrestrial mite was discovered in the Lower Jurassic marine Oxford Clay (Selden et al. 2008a) , in which much driftwood and even dinosaur bones have been found. Similarly, dinosaurs are known from the German Lias sites (Ansorge 2007) .
Seppo n. gen. shows a rather unusual morphology, with large (but not elongated), porrect chelicerae, especially long, robust legs I, and short legs III. The robust, well-armed legs I, directed forwards, suggest they were preycapture appendages. Such a morphology is typical of a sit-and-wait predator. Short legs III is typical of web spiders, especially orbweavers although also found in some palpimanoids, but not in substrate dwellers, whose legs are more equal in length. This suggests the spider was not a habitual ground dweller, and the armoured front legs could be related to capturing dangerous prey. Many palpimanoids today are araneophages, for example.
The combination of characters shown by Seppo n. gen. suggest Palpimanoidea, although the discovery of further material would be most helpful to confirm this determination. A recent study by Wood et al. (2012b) , incorporating fossil and extant palpimanoids, came to the conclusion that Palpimanoidea is an ancient group, with diversification of major lineages occurring before the break-up of Pangaea; i.e. in the Permo-Trias. During the Toarcian, the geography of present-day central Europe was dominated by an epicontinental sea with scattered islands, on the western edge of the opening Tethys ocean, created by rifting caused by the break-up of Pangaea (Scotese 2004) . At this time there was a widespread marine extinction event (the Toarcian oceanic anoxic event) recorded, for example, in the coeval Posidonia shales found in southern Germany. This event was connected to a global warming episode, resulting in a warm temperate climate in the region at the time (Brański 2012) , and hence ideal conditions for palpimanoids, assuming they had similar ecological preferences then as today. The presence of Seppo n. gen. in this region at that time reflects the likely widespread occurrence of the superfamily as suggested by Wood et al. (2012b) . Given the mosaic distribution of characters exhibited by extant and extinct palpimanoids, as well as those genera (Seppo n. gen., Sinaranea Selden, Huang & Ren, 2008 ) not assigned to family, it is possible that we see today remnant lineages of a former larger, more diverse, and widespread group of Mesozoic spiders.
